Identifying and eliminating the sources of these nonuniformities will ultimately lead to improved detector performance.
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where P,~~is the absorbed optical power (assuming one electron-hole pair generated for each photon absorbed) and hn is the energy per photon. Figure 1 shows the predicted the negative contact using typical detector 2 mm charge carrier mobility is m thick.
Equation (1) The photocurrent for point excitation with an arbitrary electric field follows from equation (3) as:
) where tC,~and tC~are the collection times for electrons and holes, respectively.
The practical difficulty in applying this equation is that one must solve for the electron and hole trajectories -xc(t) and x~(t) -before the integration can be performed. Closed-form solutions can be obtained only in a few simple cases. # A more complete method of modelling transport phenomena in bulk semiconductors is to use the general drift-diffusion equation [4] : ch/dt =G +D,V2n +~~E*Vn -n/~n+p,np/& (5) where G is the generation rate, D. is the diffusion coefficient for electrons, n is the density of free electrons and r is the space charge density.
For the simplest case of steady-state conditions (dn/dt = O) in a uniform electric field (r= O), equation (5) gives a solution which is qualitatively similar to equation (l), as shown in Figure 2 . Hence equation (1) can be used as an approximation.
Photoconductivity
Mapping studies light bias Photoconductivity mapping is performed by scanning a focused source across the cleaved face of a detector which is held u n d e r and measuring the resulting photocurrent. In the studies described here an above-b andgap light source is used, so that the 3 mechanism of charge carrier generation is photoelectric absorption, just as in detection of x-rays or low-energy gamma rays. A typical * two-dimensional photocurrent map for a CdOgZnO.lTe detector using 6328~light from a He-Ne laser is shown in Figure 3 . Lighter areas are those with higher photocurrent.
As expected, the photocurrent is highest when the sample is illuminated near the negative contact. In (b) near the cathode, region. The dashed been used to confirm the results of the photoconductivity mapping experiments. Figure 5 shows typical electron pulses and their time derivatives from two spectrometer-grade detectors. Ideally the pulse height should b e proportional to the amount of charge produced, the electric field,ã nd the electron mobility, m.. Since the transit time is typically much shorter than the electron lifetime, the exponential decay due to trapping of carriers is negligible.
Each of the pulses shown here has a slope change that suggests a discontinuity in either the mobility or the electric field, similar to that which appears in Figure 4 (b). These observations are similar to those recently reported by Luke and Eissler [6] .
The value of (mt)~determined from Figure 4 (a) is corroborated by alpha particle measurements which were performed on the same detector. Figure  6 shows the peak channel in the pulse height spectrum for 244Cm alpha particles (5.8 MeV) as a function of bias voltage. The alpha particles were incident on the negative contact so that electrons were the dominant charge carriers. The data has bee n fit to the time dependent form of the Hecht relation. A long shaping time was used, allowing t to be replaced by the transit time, giving:
where V is the applied bias. Here occurs very near the surface so width of the detector.
The (mt)c onsistent with that determined Figure 4 (a).
it is assumed that the interaction that the electrons travel the full ralue determined from this fit is from the photocurrent profile of -50 -7.9 -7.8 -7.7 -7.6 -7.5 -7.4 -7.3 -7.2 Time (ws) The alpha particles are incident on the negative contact, so that the response is due to electrons. In (a) the slope decreases gradually near the anode, while in (b) it increases abruptly near the anode. To reduce noise fluctuations, the derivative was based on a slightly smoothed version of the pulse data (dashed line). Spatially reso~ved maps were also used to examine Figure 7 shows rise time maps of alpha particle response rise times uniformity of detector performance. for two detectors.
The detector on the left has essentially uniform response, except for an increase in rise time near the edge of the contact, due to fringing of the electric field. The detector on the right has large areas in which the rise time is an order of magnitude higher than normal. The reason for this phenomenon can be seen by examining the response waveforms, shown in Figure 8 The detector on the left has regions high rise time which appear to be due phenomena (see Figure  8 ). The scale is microseconds. '.
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